a2 United States Patent

Honjo et al.

US010973103B2

ao) Patent No.: US 10,973,103 B2

(54)

(71)

(72)

(73)

")
@
(22)

(65)

(1)

PRESENCE AND DIRECTIONAL MOTION
DETECTION

Applicant:

Inventors:

Assignee:

Notice:

Appl. No.:

Filed:

GOOGLE LLC, Mountain View, CA
us)

Shigefumi Honjo, Mountain View, CA
(US); Jung Hong, Mountain View, CA
(US); Andrew Goldenson, Belmont,
CA (US); Lawrence Chang, Palo Alto,
CA (US); Marci Meingast, San
Francisco, CA (US); Adam Cutbill,
Mountain View, CA (US); Amber
Volmering, Newark, CA (US); Jeffrey
Yu, San Francisco, CA (US); Anurag
Gupta, San Jose, CA (US)

GOOGLE LLC, Mountain View, CA
us)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

16/260,048

Jan. 28, 2019

Prior Publication Data

US 2020/0245423 Al Jul. 30, 2020
Int. CL.

GO8B 21/22 (2006.01)
HO5B 47/105 (2020.01)
GO6N 20/00 (2019.01)
F21V 23/04 (2006.01)

310 330

45) Date of Patent: Apr. 6, 2021
(52) US.CL
CPC ... HO5B 47/105 (2020.01); F21V 23/045

(2013.01); F21V 23/0471 (2013.01); GO6N
20/00 (2019.01)
(58) Field of Classification Search
CPC ... GO8B 21/22; HO5B 47/105; F21V 23/0442;
F21V 23/0471
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

4,000,400 A * 12/1976 Elder ..o GO7C 9/00
3772
10,037,673 B1* 7/2018 Gray ..o, GO8B 21/22

* cited by examiner

Primary Examiner — Hongmin Fan
(74) Attorney, Agent, or Firm — Butzel Long

&7

Systems and techniques are provided for presence and
directional motion detection. Signals may be received from
a sensor positioned in a structure. An indication of direc-
tional motion may be generated based on the signals from
the sensor. The indication of directional motion may be
generated without using signals from additional sensors. A
control signal for a device in the structure may be generated
in response to the indication of directional motion. The
control signal may be sent to the device in the structure to
be implemented by the device.
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